Critical role of inducible costimulator signaling in the development of arteriosclerosis.
Proliferation and migration of smooth muscle cells (SMCs) and migration and accumulation of monocytes and T cells are landmark events in the development of arteriosclerosis. SMC proliferation in the intima induces interruption of blood flow and results in ischemia and graft rejection. Inducible costimulator (ICOS) is a major costimulator of T cell activation. However, the effect of costimulatory molecules on the formation of neointimal hyperplasia has not been fully elucidated. We examined the role of the ICOS pathway in SMC proliferation. ICOS ligand (ICOSL) was detected in SMCs stimulated by interleukin (IL)-1beta, and coculture of stimulated SMCs and activated T cells induced SMC proliferation. Inhibition of the ICOS pathway resulted in inhibition of SMC proliferation. In models of transplantation and vascular injury, ICOSL was induced in SMCs in the neointima. Expression of IL-1beta, a key inducer of ICOSL expression, was significantly reduced in mice treated with anti-ICOS antibody or soluble form of ICOS (ICOSIg) and in ICOS-deficient mice. Inhibition of the ICOS pathway significantly suppressed neointimal thickening. These results indicate that ICOS on activated T cells contributes to neointimal formation through the regulation of SMC proliferation. These findings provide insights into new therapeutic strategies for arteriosclerosis.